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§3. HINT Computations of LHD Equilibria 
with n/m = 1/1 Island 
Kanno, R., Nakajima, N., Hayashi, T., Miura, H., 
Okamoto, M. 
A Large Helical Device (LHD) equilibrium with is-
lands is numerically studied by using the three dimen-
sional MHD equilibrium code HINT with a full torus 
calculation. In this article, especially, we will report on 
recent HINT computations of the LHD equilibrium with 
an mjn = 1/1 island formed at the edge region. Here, 
m is a poloidal mode number and n is a toroidal mode 
number. An LHD equilibrium with the n/m = 1/1 
island is required in the local island divertor (LID) ex-
periment [1, 2]. The LID is a divertor which uses the 
m/n = 1/1 island formed at the edge region. The 
LID has been proposed to control the edge plasma of 
LHD. The island is useful for control of heat and parti-
cle fluxes. Control of the edge plasma by means of the 
LID is expected to realize the high temperature diver-
tor operation which leads to a significant energy con-
finement improvement. The magnetic structure of LHD 
with the mjn = 1/1 island for the vacuum is given in 
Fig. 1. Here, the vacuum magnetic field is defined in 
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Figure 1: Poincare plots of field lines in the vacu urn at 
(a) the horizontally and (b) vertically elongated poloidal 
cross-sections. 
a case of Bo = 3 T and Ro = 3.6 m, where B 0 and Ro 
are the strength of magnetic field at the magnetic axis 
and the major radius of the axis for the vacuum, respec-
tively. Next, an LHD equilibrium with the m/n = 1/1 
island, which is produced by external LID coils, is cal-
culated for finite beta value. For a case of the central 
beta f3o = 1.2 %, the Poincare plots of the magnetic 
field lines are given in Fig. 2. The magnetic axis is 
slightly shifted to the outside of torus and moves to 
Ro = 3.66 m. Good magnetic flux surfaces are pre-
served, as is shown in Fig. 2. A pressure, defined by the 
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Figure 2: Poincare plots of field lines in the equilibrium 
with the central beta (30 = 1.2 % at (a) the horizontally 
and (b) vertically elongated poloidal cross-sections. 
peaked profile p = p0 (1 - s) 2 , is provided into the vac-
uum field, and this situation is chosen to be the initial 
condition of relaxation equations. Here, p0 is a value 
of pressure at the axis and s the normalized toroidal 
flux. The equilibrium does not sufficiently achieve are-
laxation state, because there are visible errors of the 
force balance, cf = l\lp- j x Bl 2 / (!Vpl 2 + !j x Bl 2 ), 
in and around the island region. This is caused by the 
small number of grid points positioned in the island re-
gion. We are now improving the HINT code to resolve 
this problem. 
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